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BACKGROUND OF THE INVENTION 

(1) Field of the Invention 

This invention relates to a semiconductor memory 
and a method for controlling such a semiconductor memory 
and, more particularly, to a semiconductor memory of a 
dynamic random access memory (DRAM) type having a static 
random access memoiry (SRAM) interface and a method for 
controlling such a semiconductor memory. 

(2) Description of the Related Art 

In recent years attention has been riveted to DRAMs 
(pseudo SRAMs) , which use a DRAM cell array and which have 
an SRAM interface, as memories most suitable for cellular 
phones etc. because of low power consumption, the 
feasibility of large storage capacity, cheapness, and so 
on . 

On the other hand, synchronous DRAMs (SDRAMs) in 
which a memory bus operates in synchronization with a 



clock signal having a cer'tain period have been used as 
memories in personal computers (PCs) and ^he like. 

An operation mode of a pseudo SRAM or an SDRAM is 
se'b by a mode set'bing control circuit including a mode 
5 register described later. Setting an operation mode 
includes setting the number of megabytes of the entire 
memory chip to be refreshed (setting partial mode) and 
setting the number of clocks after a command being input 
after which the reading or writing of data is begun 

10 (setting latency) . 

One of operation modes of an SDRAM is burst mode. 
In burst mode, data is continuously written or read in 
synchronization with a clock signal. To set burst mode, 
burst length BL, being the number of times data is output 

15 or input, corresponding to one access conomand and the like 
are set on the basis of an external signal . 

With SDRAMs a dedicated command called a mode 
register set command has been used in conventional methods 
for controlling a mode register (for example, refer to 

20 Japanese unexamined Patent Publication No. 2000-011652 
(the paragraph number [0013] and Fig. 1)). With pseudo 
SRAMs, the method of preparing a dedicated command input 
to a dedicated pin or the method of combining a legal 
coxmnand, such as a read command or a write command, a 

25 specific address, and a specific data pattern has been 
used. In addition, the method of combining illegal 
commands not recognized as commands or the method of 
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combining a legal coxmaand and a specific address can be 
used. 

With pseudo SRAMs, however, setting a mode register 
by combining Illegal comxaands will necessitate a change on 
the controller side. This causes a problem with 

compatibility with pseudo SRAMs used only In non-burst 
mode. 

The method of preparing a dedicated command Input 
to a dedicated pin will also necessitate a change on the 
controller side. Moreover, the size of a chip may Increase. 

The method of combining legal commands will cause 
the following problem In burst mode. When a comzoand Is 
Input once at write or read operation time In burst mode, 
data with burst length BL set In a mode register will be 
Input or output In synchronization with a clock signal. 
Therefore, to continuously Input commands, each time 
Interrupt operation must be performed. This Increases the 
scale of circuits, resulting In an Increase In the area of 
a chip. 

Therefore, It has been difficult to use 
conventional pseudo SRAMs In burst mode. 

SUMMARY OF THE INVENTION 
The present Invention was made under the background 
circumstances as described above. An object of the present 
Invention Is to provide a method for controlling a 
semiconductor memory which can set a mode register In the 



sequence common "bo non -burst mode and burs'b mode. 

Ancther object of the present Invention is to 
provide a semiconductor memory in which a mode register 
can be set in the sequence common to non-burst mode and 
> 5 burst mode. 

In order to achieve the above first object, a 
method for controlling a semiconductor memory is provided. 
This method for controlling a semiconductor memory 
conKprises the steps of changing the semiconductor memory 

10 from burst mode, through power-down mode, to standby mode 
of non-burst mode in the case of setting a mode register 
for setting an operation mode in the burst mode, changing 
the semiconductor memory from the standby mode of the non- 
burst mode to mode register set mode in the case of 

15 commands being input in predetermined sequence in the 
standby mode of the non-burst mode, and setting the mode 
register according to input from the outside. 

In order to achieve the above second object, a 
semiconductor memory is provided. This semiconductor 

20 memory comprises a mode setting control circuit with a 
mode register to set an operation mode for setting the 
mode register in the case of commands being input in 
predetermined sequence in standby mode of non -burst mode 
^ and a power-down control circuit for changing the 

25 semiconductor memory from standby mode of burst mode, 
through power-down mode, to the standby mode of the non- 
burst mode. 
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The above and other objects, features and 
advantages of the present invention will become apparent 
from the following description when taken in conjunction 
with the accompanying drawings which illustrate preferred 
5 embodiments of the present invention by way of example. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a state transition diagram showing a 
method for controlling a semiconductor memory, according 
10 to an embodiment of the present invention. 

Fig. 2 is a view showing the structure of a 
semiconductor memory according to an embodiment of the 
present invention . 

Figs. 3A and 3B are views for describing operation 
15 modes set in a mode register. Fig. 3A being a view for 
describing assignment of functions. Fig. SB being a view 
for describing each function. 

Fig. 4 is a view showing an example of a command 

table . 

2 0 Figs. 5A and 5B are views showing an example of 

sequence used for setting a mode register. Fig. 5A being a 
view showing combinations of a legal command (CMD) and an 
address (Add), Fig. 5B being a timing chart. 

25 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Exnbodiments of the present invention will now be 
described with reference to the drawings. 



5 



Fig. 1 is a s'bate 'transition diagram showing a 
method for con^trolling a semiconductor memory, according 
to an embodiment of the present invention. 

Each syxDbol "M" in Fig. 1 represents a mode. 

Fig. 2 is a view showing the structure of a 
semiconductor memory according to an embodiment of the 
present: invention. 

In Fig. 2, a signal line indicated by a thick line 
includes a plurality of bits. Double circles on the left- 
hand side of Fig. 2 indicate external input terminals. A 
signal with at the head of its name indicates negative 

logic. A signal with "Z" at the tail of its name indicates 
positive logic. 

Now, the function of each section in a 
semiconductor memory 1 according to an embodiment of the 
present invention shown in Fig. 2 will be described. 
Afterward, operation performed in the semiconductor memory 
1 and how to control the semiconductor memory 1 will be 
described with Fig . 1 . 

The semiconductor memory 1 has DRAM memory cells MC 
and is a pseudo SRAM having an SRAM interface. The 
semiconductor memory 1 comprises a refresh control circuit 
10, an arbitration circuit 11, a command decoder 12, a 
burst control circuit 13, a mode setting control circuit 
14, a burst address counter 15, a timing control circuit 
16, a power-down control circuit 17, an address latch 18, 
an address decoder 19, a memory cell array 20, a 



read/wri-be azaplifier 21, a burs'b transfer register 22, a 
dai:a output: control circuit 23, and a data input control 
circuit 24. 

The refresh control circuit 10 contains a timer 
5 (not shown) . The refresh control circuit 10 outputs a 
refresh request signal REFZ for refreshing a memory cell 
MC in the memory cell array 20 in a predetermined cycle. 
Moreover, the refresh control circuit 10 inputs a chip 
enable signal CE2 . When this signal is at the low level, 

10 the semiconductor memory 1 makes a transition to power- 
down mode and operation similar to setting in Fig. 3A or 
3B is performed. 

The arbitration circuit 11 compares the order in 
which a refresh request signal REFZ and an access command 

15 were input, and oui^uts a control signal corresponding to 
one of the two which was input before the other. If 
refresh operation is performed, then the arbitration 
circuit 11 outputs a refresh start signal PEFSl and an 
active signal ACTZ. If a process corresponding to the 

20 access command is performed, then the arbitration circuit 
11 outputs an active signal ACTZ. When a refresh stop 
signal RSTPZ output from the timing control circuit 16 at 
the time of the refresh operation being completed is input, 
the arbitration circuit 11 stops outputting the refresh 

25 start signal REFSl. The access coxmaand is supplied from an 
external input terminal at read or write operation time or 
in burst mode in which the memory cell array 20 is 
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continuously accessed to continuously perform read or 
write operation. Moreover, the access command is 

recognized when a chip enable signal /CEl and an address 
status signal /ADS are at the low level. With burst access 
in burst mode, a plurality of pieces of data will be 
output or input by inputting an access command once. 

In the semiconductor memory 1, an address signal 
ADD supplied when an address status signal /ADS is at the 
low level is considered to be valid and an address signal 
ADD supplied when an address status signal /ADS is at the 
high level is considered to be invalid. Moreover, the 
semiconductor memory 1 has the SRAM interface, so a row 
address and column address are supplied at the same time 
by an address signal ADD. 

The command decoder 12 decodes a chip enable signal 
/CEl, an output enable signal /OE, and a write enable 
signal /WE at the time of an address status signal /ADS 
at the low level and outputs control signals 
corresponding to the results of the decoding to the timing 
control circuit 16, the data output control circuit 23, 
the data input control circuit 24, and the burst transfer 
register 22 . 

The burst control circuit 13 receives an external 
clock signal CLK, a chip enable signal /CEl, a burst 
address advance signal /ADV, and a latency signal LTC from 
the mode setting control circuit 14 and outputs a burst 
signal BSTZ, a burst clock signal BCLK (strobe signal), a 
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timing signal sent to the timing control circuit 16, and a 
wait signal WAIT. The wait signal WAIT is output to the 
of the semiconductor memory 1. 



The burst signal BSTZ will be output in burst mode. 
5 The mode setting control circuit 14 receives a chip 

enable signal /CEl, an output enable signal /OE, a write 
enable signal /WE, an upper byte signal /UB, a lower byte 
signal /LB, and an address signal ADD and outputs a 
latency signal LTC and a burst length signal BL . The upper 
10 byte signal /UB or the lower byte signal /LB is used for 
masking part of data to be read or written. 

In addition, the mode setting control circuit 14 is 
used for setting an operation mode of a pseudo SRAM and 
has a mode register which can be set from the outside. 
L5 Figs. 3A and 3B are views for describing operation 

modes set in a mode register. Fig. 3A is a view for 
describing assignment of functions. Fig. 3B is a view for 

each function. 



As shown in Fig. 3A, addresses Addl2 through Add20, 
20 for example, are assigned to the mode register as codes 

setting an operation mode. m this example, the 
address Addl2 is used for setting a reset function (RS) . 
The value "0" indicates the state in which reset can be 
performed and the value "1" indicates the state in which 
reset cannot be performed. The value of the address Addl2 
is "0" after start sequence. Details will be described 
The addresses Addl3 through AddlS indicate a read 
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latency count (KLC) . That is to say, the addresses Add.13 
through Addl5 are used for setting, for example, the 
number of pulses of an external clock signal CLK after a 
read command being input after which data is read. The 
5 values "000," "001," "010," and "Oil" of the addresses 
Addl3 through AddlS indicate the latency counts 2, 3, 4, 
and 5 respectively. For example, if a latency count is 
four, then data will be read in synchronization with the 
leading edge of the fourth pulse of an external clock 

10 signal CLK after a read command is input. 

The address Addl6 is used for setting a mode (MD) . 
The value "0" indicates the state in which burst mode can 
be used and the value "1" indicates the state in which 
non-burst mode can be used. The value of the address Addl6 

15 is set to "1" after the start sequence. The addresses 
Addl7 and AddlS are used for setting data length (DL) , 
which determines burst length (BL) . The value "00" 
indicates a burst length BL of 8 words, the value "01" 
indicates a burst length BL of 16 words, the value "10" 

20 indicates a burst length BL of 32 word, and the value "11" 
indicates a continuous burst. The addresses Addl9 and 
Add20 are used for setting partial mode (FM) . That is to 
say, the addresses Addl9 and Add20 determine how many 
megabits of data of the entire memory will be held. The 

25 value "00" indicates that 16 megabits of data will be held, 
the value "01" indicates that 8 megabits of data will be 
held, the value "10" indicates that all the data will be 

10 



held, and the value "11" indicates that no data will be 
held. The value of the addresses Addl9 and Add20 is set to 
"11" after the start sequence. 

Addresses other than Addl2 through Add20 are all at 
the high level. 

How to set the mode register will be described 

later . 

By setting the above mode register, the mode 
setting control circuit 14 outputs a latency signal LTC 
and a burst length signal BL. 

It is assumed that a control signal is input fr^n 
the power-down control circuit 17 described later to power 
the semiconductor memory 1 down. If the value of the 
address Addl2 which indicates whether the reset function 
(RS) has been set is "0," then the mode register is reset. 
If the value of the address Addl2 is "1," then the mode 
register is not reset. 

The burst address counter 15 generates an internal 
address signal lADD which follows an address signal ADD in 
synchronization with a timing signal from the timing 
control circuit 16. The number of times the burst address 
counter 15 generates an internal address signal lADD is 
smaller by one than burst length indicated by a burst 
length signal BL. Moreover, the burst address counter 15 
stops count-up operation while it is receiving a burst 
address advance signal /ADV at the high level. 

The timing control circuit 16 receives control 



signals from the arbitration circuit 11, the command 
decoder 12, and the burst control circuit 13 and outputs 
timing signals for controlling the operation of the burst 
address counter 15, the address latch 18, the address 
''^ 5 decoder 19, and the read/ write amplifier 21. Moreover, 

when refresh operation Is completed, the timing control 
circuit 16 outputs a refresh stop signal RSTPZ. 

The power-down control circuit 17 receives a chip 
enable signal CE2 and outputs control signals to the 

10 refresh control circuit 10, the arbitration circuit 11, 
the command decoder 12, the burst control circuit 13, the 
mode setting control circuit 14, the burst address counter 
15, and the timing control circuit 16 to control power-on, 
power-down, or standby mode. 

15 The address latch 18 latches an address signal ADD 

In synchronization with an address latch signal ELAT, 
latches an Internal address signal lADD In synchronization 
with an address latch signal ILAT, and outputs the latched 
signals to the address decoder 19. 

20 The address decoder 19 decodes address signals the 

address latch 18 latched and outputs a signal for 
selecting a memory cell MC In the memory cell array 20. To 
be concrete, the address decoder 19 outputs a word line 
signal for selecting a word line WL described later and a 

25 col\2mn line signal for turning on a column switch SW 
described later In response to an address signal ADD. 

The memory cell array 20 Includes a plurality of 

12 



vola1:ile memory cells MC arranged like a ma-trix, a 
plurality of word lines WL and a plurality of bit lines BL 
connected to these memory cells MC, a plurality of sense 
axoplifiers SA connected to these bit lines BL, and a 
5 plurality of column switches SW each of which connects a 
bit line BL to the read/ write amplifier 21. Each memory 
cell MC is the samie as the one used in an ordinary DRAM 
and includes a capacitor for holding data as electric 
charges and a cell transistor located between the 

10 capacitor and a bit line BL. The gate of the cell 
transistor is connected to a word line WL. 

The column switches SW are divided into a first 
column switch group corresponding to an upper byte signal 
/UB and a second column switch group corresponding to a 

15 lower byte signal /LB. At burst write operation time, the 
first coltmin switch group turn on in response to an 
address signal only when an upper byte signal /UB is at 
the low level. At burst write operation time, the second 
column switch group turn on in response to an address 

20 signal only when an lower byte signal /LB is at the low 
level. That is to say, data to be written will be masked 
by controlling the column switches SW. 

Actually, the timing control circuit 16 makes the 
address decoder 19 operate in response to an upper byte 

25 signal /UB or a lower byte signal /LB and the address 
decoder 19 outputs a column selection signal CL. As a 
result, the operation of the first column switch group and 
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second column swi-bch group will be controlled. M^sk 
control is exercised over data to be written until the 
data to be written received at a data input-output 
terminal DQ is transmitted to the column switches SW. 

The read/ write amplifier 21 outputs data read in 
parallel from the memory cell array 20 to a data bus in 
synchronization with a read aiaplifier enable signal RAEN. 
The read/write amplifier 21 also outputs data to be 
written in parallel sent from the burst transfer register 
22 to the memory cell array 20 in synchronization with a 
write amplifier enable signal WAEN. 

The burst transfer register 22 includes a plurality 
of data registers (DTO, DTI,...) for holding data. In non- 
burst mode, the burst transfer register 22 inputs data 
stored in a memory cell MC specified by an external 
address signal ADD via the read/write amplifier 21 and 
outputs it to a common data bus CDB. Moreover, the burst 
transfer register 22 holds data to be written sent from 
the common data bus CDB and outputs it to the read/write 
ainplifier 21. In burst mode, the burst transfer register 
22 converts data, which was read in parallel and which was 
sent from the read/write amplifier 21, into serial data 
and outputs it to the common data bus CDB in 
synchronization with a burst clock signal BCLK. Moreover, 
the burst transfer register 22 converts data to be 
serially written sent from the common data bus CDB into 
parallel data and outputs it to the read/write amplifier 



21 in synchroniza'bion with a burst cloclc signal BCLK. 

The data output control circuit 23 is activated at 
read operation time and outputs read data on a data bus DB 
to the 16-bit data input-output terminal DQ. When an upper 
5 byte signal /UB is at the low level, the data output 
control circuit 23 outputs the upper eight bits of 16-bit 
read data. When a lower byte signal /LB is at the low 
level, the data output control circuit 23 outputs the 
lower eight bits of 16-bit read data. The data input- 

10 output terminal DQ includes a first 8-bit data terminal 
group corresponding to an upper byte signal /UB and a 
second 8 -bit data terminal group corresponding to a lower 
byte signal /LB. 

The data input control circuit 24 is activated at 

15 write operation time. The data input control circuit 24 
receives data to be written via the data input-output 
terminal DQ and outputs it to the common data bus CDB. 

The burst transfer register 22, data output control 
circuit 23, and data input control circuit 24 operate as a 

20 data input-output circuit which can continuously input or 
output a plurality of pieces of data. 

An address signal ADD, chip enable signals /CEl and 
CE2, an address status signal /ADS, an output enable 
signal /OE, a write encJdle signal /WE, an external clock 

25 signal CLK, a burst address advance signal /ADV, an upper 
byte signal /UB, and a lower byte signal /LB are input 
from an external controller (not shown) via external 

15 



terminals . 

Now, operation performed in the semiconductor 
memory 1 described above and how to control the 
semiconductor memory 1 will be described in detail with 
the state transition diagram shown in Fig. 1. 

The semiconductor memory 1 enters power-on mode 
(Ml) , then a chip enable signal CE2 goes into the low 
level. As a result, the arbitration circuit 11, the 
coimnand decoder 12, the burst control circuit 13, the mode 
setting control circuit 14, the burst address counter 15, 
and the timing control circuit 16 are reset under the 
control of the power-down control circuit 17 (M2) . 

Next, the chip enable signal CE2 is changed to the 
high level and the semiconductor memory 1 enters standby 
mode of non-burst mode under the control of the power-down 
control circuit 17 (M3) . In this mode, the command decoder 
12 decodes a signal input from the outside and generates a 
control signal for changing the semiconductor memory 1 to 
a (read or write) mode corresponding to the result of the 
decoding . 

Fig. 4 is a view showing an example of a command 

table. 

In Fig. 4, "L" indicates that a signal is at the 
low level, "H" indicates that a signal is at the high 
level, and "X" indicates that a signal may be at the low 
level or at the high level. "DQ0-7" indicates the lower 
eight bits of data at the data input-output terminal DQ 



and "DQa-is" indicates the upper eight bits of data at the 
data input-output terminal DQ. "HiZ," "Dout," "Din," and 
"Invalid" indicate the states of the data input-output 
terminal DQ. To be concrete, "HiZ" indicates that data is 
fixed at High - Impedance , "Dout" indicates data output, 
"Din" indicates data input, and "Invalid" indicates write 
inhibit or that data to be written is invalid as a result 
of masking. "Retention" indicates whether data is held, 
that is to say, whether refresh operation is performed. 

that refresh operation is performed. "No" 
that refresh operation is not performed. 
"Partial" indicates that refresh operation is performed 
only on part of data. 

The command decoder 12 selects a mode on the basis 
of a command table like the one shown in Fig. 4. 

When a chip enable signal /CEl and a write enable 
signal /WE are at the low level in standby mode (M3) , the 
semiconductor memory 1 makes a transition to write mode 
(M4) . When a chip enable signal /CEl and an output enable 
signal /OE are at the low level and a write enable signal 
/WE is at the high level, the semiconductor memory 1 makes 

to read mode (M5) . When a chip enable signal 
/CEl is at the low level and an output enable signal /OE 
and a write enable signal /WE are at the high level, the 
semiconductor memory 1 makes a transition to output 
disable (OD) mode (M6) . When an upper byte signal /UB or a 
lower byte signal /LB goes into the high level in write 



mode (M4) , the upper or lower bits of data to be written 
are masked and become invalid. Hereinafter this process 
will be referred to as Byte control. In read mode (MS), 
this Byte control is exercised and control is also 
exercised over an address signal ADD etc. 

The transition from standby mode (M3) to mode M4, 
MS, or M6 has been described. However, the semiconductor 
memory 1 can make the transition from mode M4, MS, or M6 
to each mode of non-burst mode according to a command 
decoded by the command decoder 12 . 

If commands are input in the following sequence in 
standby mode of non-burst mode (M3) , the semiconductor 
memory 1 will make a transition to mode register set mode 
(M7) in which the mode register included in the mode 
setting control circuit 14 is set. 

Figs. SA and SB are views showing an example of 
sequence used for setting the mode register. Fig. SA is a 
view showing combinations of a legal command (CMD) and an 
address (Add) . Fig. SB is a timing chart. 

As shown in Fig. SB, the mode register can be set 
by the use of six combinations of a legal command and an 
address as sequence. That is to say, a read command is 
input once, then a write command is input four times, and 
then a read command is input once. With addresses, the 
most significant bit (MSB) is input five times and finally 
a code (CODE) for setting the mode register shown in Fig. 
3 is input. 
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I£ an address signal ADD, a chip enable signal /CEl, 
an address status signal /ADS, a write enable signal /WE, 
and an output enable signal /0£ are input to the mode 
setting control circuit 14 with the timing shown in Fig. 
5 5B corresponding to Fig. 5A, then the semiconductor memory 
1 makes a transition to mode register set mode (M7) and 
the mode register is set to the contents of a code, which 
is shown in Fig. 3 and which is input last. 

If a code shown in the above Fig. 3A is input and 

10 the value of the address Addl6 indicative of a mode is 
"0," then the semiconductor memory 1 makes a transition to 
standby mode of burst mode (M9) . If the value of the 
address Addl6 is "1," then the semiconductor memory 1 
returns to standby mode of non -burst mode (MS) . 

15 When a chip enable signal CE2 goes into the low 

level in standby mode of non -burst mode (MS) , the 
semiconductor memory 1 makes the transition from non-burst 
mode to power-down mode (M8) . When the chip enable signal 
CE2 goes into the high level in power-down mode (M8) , the 

20 semiconductor memory 1 returns to standby mode of non- 
burst mode (MS) . 

In standby mode of burst mode (M9) , the 
semiconductor memory 1 makes a transition to write mode 
(MIO) , read mode (Mil) , or suspend mode (M12) according to 

25 a result obtained by the command decoder 12 decoding a 
signal input from the outside. The same is done in standby 
mode of non -burst mode (MS) . In burst mode, however, the 
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reading or writing of data with burst length specified by 

a burst length signal BL output from the mode setting 

control circuit 14 according to the value of the 

length (DL) set in the mode register will be begun at a 

clock specified by a latency signal LTC output from the 

mode setting control circuit 14 according to the value of 

the read latency count (M.C) set in the mode register. 

When an address status signal /ADS goes into the high 

level in write mode (MIO) or read mode (Mil) , the burst 

s counter 15 stops count-up operation. However, the 

memory 1 remains in the original mode (MIO 
or Mil) . 

When the same combination of external signals that 
changes the semiconductor memory 1 to output disable (OD) 
mode of non-burst mode (M6) is input, the semiconductor 
memory 1 enters suspend mode (M12) . In this mode, burst 
read is discontinued. Whether the semiconductor memory 1 
makes a transition to read mode (Mil) depends on the level 
of an output enable signal /OE. 

The transition from standby mode of burst mode (M9) 
to mode MIO, Mil, or M12 has been described. However, the 
semiconductor memory 1 can also make the transition from 
mode MIO to mode M9 or Mil, from mode Mil to mode M9, MIO, 
or M12, or from mode M12 to mode M9 or Mil according to a 
command decoded by the command decoder 12. Nhen the 
semiconductor memory 1 makes a transition between write 
mode MIO and read mode Mil, the address status signal /ADS 
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is changed to the high level. 

When a chip enable signal CE2 goes into the low 
level in standby mode of burst mode (M9) , the 
semiconductor memory 1 makes the transition from burst 
5 mode to power-down mode (M8) under the control of the 
power-down control circuit 17 . When the semiconductor 
memory 1 enters power-down mode (M8) , the mode setting 
control circuit 14 resets the mode register. However, if 
the value of the address Addl2 of the codes shown in Fig. 

10 3, which indicates reset (RS) setting and which has been 
set in the mode register, is "1," then resetting the mode 
register is prohibited. Accordingly, the semiconductor 
memoiry 1 returns to standby mode of burst mode (M9) . 

To set the mode register in burst mode, the above 

15 way should be used. That is to say, the semiconductor 
memory 1 is changed first to power-down mode (M8) . Then a 
chip enable signal CE2 is changed to the high level and 
the semiconductor memory 1 is changed to standby mode of 
non-burst mode (M3) under the control of the power-down 

20 control circuit 17. Commands are input in the above 
sequence in this mode and the semiconductor memory 1 is 
changed to mode register set mode (M7) under the control 
of the mode setting control circuit 14 to set the mode 
register. Afterward, the semiconductor memory 1 is changed 

25 to standby mode of burst mode (M9) . 

As described above, the semiconductor memory 1 is 
changed from burst mode, through power-down mode (MS) , to 
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standby mode of non -burst mode (M3) . The mode register 
therefore can be set in the same sequence both in non- 
burst mode and in burst mode. 

The semiconductor memory which can be switched from 
5 burst mode to non-burst mode or from non-burst mode to 
burst mode has been described. However, a semiconductor 
memory used only in burst mode can be changed from a 
standby state in burst mode to power-down mode and then 
can be controlled so that a mode register will be set. 

10 This is the same with the above semiconductor memory. 

As has been described in the foregoing, in the 
present invention, to set a mode register included in a 
semiconductor memory which is operating in burst mode, the 
semiconductor memory is changed first to power-down mode 

15 to reset the contents of the mode register. Then the 
semiconductor memory is changed to standby mode of non- 
burst mode. If coxmnands are input in predetermined 
sequence in this standby mode of non-burst mode, then the 
mode register is set. Therefore, the mode register can be 

20 set in the same sequence both in non -burst mode and in 
burst mode. 

The foregoing is considered as illustrative only of 
the principles of the present invention. Further, since 
numerous modifications and changes will readily occur to 
25 those skilled in the art, it is not desired to limit the 
invention to the exact construction and applications shown 
and described, and accordingly, all suitable modifications 
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and equivalents may be regarded as falling within the 
scope of the invention in the appended claims and their 
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